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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain an adhesive composition having a 
small 

refractive index difference between the adhesive composition and an 
optical 

material, having an excellent adhesive strength and capable of being 
easily 

coated and cured by making the composition contain a specific 
compound with a 

photopolymerization initiator. 

SOLUTION: This composition comprises (A) a compound of the 
formula : 

CH2=CHCOO-CH2 (CF2) 6-OCOCH=CH2 and (B) a photopolymerization initiator 
(for 

example, 2, 2-dimethoxy-2-phenyla'cetophenone) . The component A is 
produced, for 

example, by dissolving a compound of the formula: HOCH2 (CF2 ) 6CH2 OH 
and 
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hydroxymonomethyl ether in chloroform, cooling the solution with 
methanol /dry 

ice, dropwisely adding triethylamine at a temp, of ≤5°C, 
cooling the 

reaction solution at -20°C or lower, dropwisely adding the 
chloroform 

solution of acrylic acid chloride at -20°C, returning the 
solution to room 

temperature, adding water, separating a layer, evaporating the layer 
and then 

separating residue with a silica gel column. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adhesive constituent containing specific fluorine- 
containing acrylate resin in which ultraviolet curing is possible. 
[0002] 

[Description of the Prior Art] Shaping of optics, such as a lens and prism, and the demand to the organic 
material suitable for the lamination of an optical material or junction are increasing with development of 
optical communication. Especially the adhesives used for the lamination of an optical material need for a 
refractive index to be low, in order to fit them with the refractive index of optical materials, such as 
glass, and since they will apply high temperature also to the edge strip of jointing if it pastes up at an 
elevated temperature in case it pastes up, they need to enable it to paste up at low temperature. 
[0003] As adhesives used for the above-mentioned application, epoxy resin adhesive has so far been 
used mainly. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the refractive indexes of the bisphenol A mold 
epoxy resin usually used for epoxy resin adhesive are 1.51-1.58, and are quite higher than the refractive 
index 1 .46 of the common quartz as an optical material. Therefore, there is a problem that loss by 
reflection by the interface of a quartz etc. and adhesives becomes large. Moreover, the return light by 
reflection by this interface also has the problem of making unstable actuation of the laser diode light 
source of an optical-communication track. 

[0005] Moreover, although bond strength must be high when using adhesives for the adhesion and 
shaping of an optic which are used for an optical transmission system, it is necessary to raise properties, 
such as thermal resistance and a water resisting property. For that purpose, an adhesive constituent with 
a low refractive index, and the refractive index of a quartz etc., high near and high bond strength is 
required. 

[0006] This invention is made that the above-mentioned trouble should be solved, and the purpose of 
this invention has a small refractive index with an optical material, and offering an easy adhesive 
constituent has spreading and hardening which have the outstanding bond strength. 
[0007] 

[Means for Solving the Problem] The adhesive constituent of this invention is the following general 
formula (I). : CH=CHCOO-CH2 6 (CF2) CH2-OCOCH=CH2 (I) 

It is characterized by coming out and including the compound expressed and a photopolymerization 

initiator. 

[0008] 

[Embodiment of the Invention] The adhesive constituent of this invention uses as an indispensable 
component the compound and photopolymerization initiator which are expressed with the following 
type (I). 
[0009] 
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CH=CHCOO-CH2 (CF2 )6 CH2 -OCOCH=CH2 (I 

The mixed rate of the compound and photopolymerization initiator which are expressed with a formula 
(I) is suitably chosen according to the property demanded from adhesives. 

[0010] The compound expressed with the above-mentioned formula (I) is the following, and is made and 
manufactured. That is, the following reaction formula is followed, 
HOCH, (CF 2 ) o CH, OH+2CH, =CHCOCH 

fcG® (A) 

H 2 C = CHCOO-CH 2 (CF 2 ) 6 CH 2 -OCOCH = CH 2 

<mi) 

Compound (A) Triethylamine 710g (seven mols) is dropped below 5 degrees C, dissolving 725g (2.0 
mols) and hydroxy monomethyl ether 2.7g in chloroform 2250ml, and cooling using a methanol/dry ice. 
Reaction mixture is further cooled until it becomes -20 degrees C or less, and an acrylic-acid chloride 
600g+ chloroform 900ml solution is dropped under -20-degree C conditions. Subsequently, after 
returning to a room temperature, water is added and it separates into a layer, and after washing, cerite 
filtration is carried out, and desiccation and after carrying out evaporation, it dissociates with a silica gel 
column with saturation NaCl water, (developing solution: chloroform), and a 805g (1.71 mols) 
compound (I) is obtained. 

[001 1] In this invention, various acrylate resin or the denaturation objects of those, such as an epoxy 
resin, epoxy (meta) acrylate resin, urethane acrylate resin, and butadiene acrylate resin, etc. may be 
included other than the above-mentioned indispensable component, and a diluent (reactivity), a curing 
agent or other initiators, a coupling agent, etc. may be included further. 

[0012] In this invention, it is also possible to mix and use the well-known compound known as the 
reactant oligomer which has in intramolecular at least one carbon-carbon duplex association other than 
the acrylate compound expressed with a formula (I), or a prepolymer. The ethylene nature unsaturated 
polyester obtained as such a compound by condensation co-oligomerization with (1) polybasicity 
carboxylic acid, polyhydric alcohol, and ethylene nature partial saturation monocarboxylic acid (2) The 
compounds which add ethylene nature partial saturation monocarboxylic acid to a multiple-valued 
epoxy compound, and are obtained (3) The ethylene nature partial saturation monocarboxylic acid ester 
of polyether polyol (4) The ethylene nature partial saturation polyurethane which adds the hydroxyalkyl 
ester of ethylene nature partial saturation monocarboxylic acid to a multiple-valued isocyanate 
compound, and is obtained A diallyl phthalate prepolymer, a diallyl isophthalate prepolymer, a diaryl 
terephthalate iso polymer, etc. can be mentioned. 

[0013] As an example of the ethylene nature unsaturated polyester of the above (1), a maleic anhydride, 
propylene glycol, and (meta) the oligo ester (meta) acrylate obtained by condensation oligomer 
RIZESHON with an acrylic acid are mentioned. 

[0014] As an example of the compound of the above (2), the epoxy (meta) acrylate which added the 
acrylic acid (meta) to bisphenol A diglycidyl ether, the epoxy (meta) acrylate which added the acrylic 
acid (meta) to hydrogenation bisphenol A epoxide can be mentioned. 

[0015] As an example of the ethylene nature partial saturation monocarboxylic acid ester of the 
polyether polyol of the above (3), polyethylene GURIKORUJI (meta) acrylate, poly tetrapod ethylene 
GURIKORUJI (meta) acrylate, etc. can be mentioned. 

[0016] The urethane (meta) acrylate which 2 -hydroxy ethyl (meta) acrylate is made to react to the 
polyurethane which has an isocyanate radical in the end of the both ends which superfluous G 
SOSHINETO is made to react to ethylene glycol as an example of the ethylene nature partial saturation 
polyurethane of the above (4), and are obtained, and is obtained can be mentioned. 
[0017] As a photopolymerization initiator used as an indispensable component of this invention, 
photopolymerization initiators, such as a 2 and 2-diethoxy acetophenone, 2, and 2-dimethoxy-2-phenyl 
acetophenone, a benzophenone, methyl o-benzoylbenzoate, the benzoyl isobutyl ether, 2-chloro thioxan 
ton, and l-(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON, are mentioned, for example. 
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[0018] As a reactant diluent used for this invention, styrene, 1, 6-hexane JIORUJI (meta) acrylate, 

Isobomyl (meta) acrylate, diallyl phthalate, diallyl isophthalate, Diaryl terephthalate, butylene-glycol 

dimethacrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, laurylacrylate, a 

JISHIKURO bench nil acrylate denaturation object, The compound which has glycidyl methacrylate, 

tetrahydrofurfuryl acrylate, 1, 3 -butylene-glycol dimethacrylate, and a carbon-carbon double bond as 

shown with the following structure expression is mentioned. 

[0019] 

[Formula 1] 

h 2 o 

H-f"C-V-C-0-C-C=CH 2 (1) 

[0020] 

[Formula 2] 
o 
ll 

R-0-C-C=CH 2 { 2 ) 

Y 

[0021] 

[Formula 3] 

CP, o 

I II 

fN— C-0-C-C-CH 2 (3) 
CF 3 y 

Q 

[0022] 
[Formula 4] 

CF 3 O 

I II 

r^y- c-o-c-coch 2 (4) 



ys cf 3 i 



[0023] 
[Formula 5] 




(5) 



[0024] 
[Formula 6] 



CF 3 

9 F 3 ^ I 



H a c=c-c-o-c — \- | 

^1 ,1, ^ CF 3 Y 



C-0-C-CbCH 2 (6) 

■2 



CF 3 

Q 



[0025] 
[Formula 7] 
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[0030] 
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[0033] The inside of the above-mentioned formula (1) - a formula (14), Y and Yl, and Y2 The alkyl 
group of CI - CI 2 is expressed, respectively. (Formula (5 [ however, ]), a formula (even if Yl and Y2 
are the same in 6), you may differ), and R express the alkyl group of CI - CI 2, and Q expresses the 
alkyl group of H, CI, Br, CI - CI 2, or a fluoro alkyl group. 

[0034] In this invention, it is also possible to mix coupling agents, such as trimethoxysilylpropyl (meta) 
acrylate. 

[0035] Hereafter, although an example explains this invention still more concretely, this invention is not 
limited to these examples. 

[0036] To lOg of acrylate resin shown by the example 1 above-mentioned formula (I), 2 and 2- 
dimethoxy-2-phenyl acetophenone 0.2g was put in and agitated as a photopolymerization initiator, and 
the liquefied adhesive property constituent was obtained. The ultraviolet rays (10 mW/cm2) from a high 
pressure mercury vapor lamp were irradiated for 10 minutes at the room temperature at this, and the 
transparent and colorless hardened material was obtained. 

[0037] When the refractive index (nD) of the obtained hardened material and the refractive index (nL) of 
the liquefied adhesive property constituent before UV irradiation were measured with the ABBE 
refractive-index plan, respectively, the refractive index of a hardened material was nD 25 = 1.4150, and 
the refractive index of the liquefied adhesive property constituent before hardening was nL 25 = 1.3809. 
They are a refractive index nD25 and nL25 here. The value in the room temperature (25 degrees C) in 
sodium D line wavelength (589.3 micrometers) is shown. 

[0038] Moreover, shaping hardening of the liquefied adhesive property constituent before hardening was 
carried out tabular [ of 1mm thickness ]. However, the exposure conditions of ultraviolet rays were the 
same as that of the above. When it asked for glass transition temperature (Tg) by viscoelasticity 
measurement about the obtained tabular hardened material, it was 95 degrees C. 
[0039] Subsequently, as shown in drawing 1 and drawing 2 , after applying a liquefied adhesive 
property constituent to this using BK7 glass plate of a configuration and magnitude as shown in drawing 
1 and drawing 2 , ultraviolet rays were irradiated and the adhesive test piece was produced. However, 
the exposure conditions of ultraviolet rays were the same as that of the above. Here, the sectional view 
in the condition of having pasted up two adhesive test pieces on drawing 1 in piles in part is shown, and 
the top view which looked at the adhesive test piece in the condition that the condition of drawing 1 
pasted up in piles in part, from the top is shown in drawing 2 . When it pasted up like drawing 1 and 
drawing 2 , it pulled the condition for 5mm/in the temperature of 25 degrees C, and hauling rate about 
the adhesive test piece with the thickness of 5mm, a die length [ of 30mm ], and a width of face of 
20mm and shear bond strength was measured, it is 100 kgf/cm2. BK glass of adherend broke above. 
This result showed that the obtained adhesive test piece showed a good adhesive property. 
[0040] 

[Effect of the Invention] As explained above, the adhesive constituent of this invention had the 
refractive index lower than the conventional adhesive constituent, and the difference with the refractive 
index of an optical material became small. Moreover, the adhesive constituent after hardening is 
excellent also in bond strength, and excellent also in thermal resistance and a water resisting property. It 
is useful as the adhesives for optics used for an optical transmission system by this, and a binder of an 
optic. 



[Translation done.] 
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